;22. SEP. 2004 17: 18 



PATENTANW. LOUIS POEHLAU LOHRENT2 



nr. 3552 ... 



(19) 



PATENT OFFICE 

PATENT ABSTRACTS OF JAPAN 

(11) PubDcsBon number. 05259434 A 

■Son of application: OS.10.S3 



(43) Drtoof 



(51) Int CI 



HOI L 29/28 
H01L 31/04 



r2i) A p pBcaao n number. 
(22) Date of rang: 13.0332 



(71) Applicant 
(72) 



NlO*HA PRINTING CO LTD 

UEHARAKAKU 
6UGIMOTO AKIRA. 
INOUE H1ROO 
KTTANO HISAO 



(54) ORGANIC RECTIfYlNO CLEMENT 
(57) Abetreot 

PURPOSE: To provide an organic ratifying cbnwt with 
oyc*ltent ractifyino function. 

CONSTITUTION: A board 1 te provided wjm a cott 
electrode 2 thereon through a eputtering matfw^a^. 
and 0 pol^rnwhytthiophana layer ia pflod up thamon 
through ateorrtyte oxidation pcfrrrTortotfon. ^nit 
ia Btectrochemlcauy applied with a dedop** treatment 
to form a M motecuter PonduotSvo layer 3, a 
e^ncthyi-iOKp-mainyto^^ Wfn 
4 la deposited on tna layer 3 through a vacuum 
depoation method, and further alu minum 18 
vBcuum-dopotHad on the film 4 to f orm an ^ eotro ^ S j 
and thereby an organic rectifying element In — £ — 




COPYRIGHT. (C)1893,JPO*Japta 



^ - AVAILABLE Copy 



Received Sep-22-04 IIMIaa Proa-t49 911 511342 



To-Carrel la Byrne Bain Page 002 



PATENTANW. LOUIS POEHLAU LOHRENTZ 



22. SEP. 2004 17: 18 



* -NOTICES * 



p*t»nt oefieo is not reoponoikl* f o« «ny 
by COS use or «l»io txranolatioo - 



NR. 3552 S. 3,iyt41 



LThu document has been transited by computer. So the tranalatton may noi reflect the orisinal precisely. 
2:**** chows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

K!^- ( ??tk» nm mr ««ifvin» device charneterired by carrying out the laminating of Selection releasing group) pamvmAodr 
B'lSS^t^ • macromoleeule conductor ingredient layer, or the me^ 

rcE S TtJr^uXrectlfying device according to claim 1 which Is the layer which a macromolecule conductor ingnuUeatL' 
SifaS JUL ttlSSSmMk condu^lngredlent chosen Regroup which conslso of an orgatuc symheci* 

K l^eSs^^ "U* constaa ofTmetal. an alloy, a metallic oxide, metallic sulfide, 

an alloy oxide. 
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[Detailed Description of the Invention] 

diode for rectification, a photodiode, a light emitting diode, or a switch. I 
rSSStarlon of the Prior Artl The Schollky barrier mold component which combined p-mold organic semiconductor and die or i 1 
SndalumTn^^^^ combination of Au Is studied. Although this invention persona developed meor£ »te 

^preached by the need for development of a still more effective organic rectifying device. . 

{pt°bL(3) to be Solved by the Invention] Although this invention personepr^ent *e ^^^^^^3 H 
mcy look for the organic compound which reinforces rectlflcaiion efficiency certainly P^B^^f ™2mr a« this 

Ec^^ Ingredient chosen from thegroup which : 

^sS. teSSenw an organic pyrolysis system Ingredient, and a carbon S ^*^^'£*^^™%^£S icide, 
layer which consists of at least one metal system Ingredient chosen from the group which consists of a metal, an alloy, a mecai oxioe, 

e^relelS^otp in Solectron releasing group) permutation- KKaraM or nuclear substmrfon iJO- 
SySo^enSitS^KcSled phenarine for sh4 An alkyl group, - ^'^^ * 8 r ^f^^tu^t ^ 
e dielkyWiino radical. They are the acylamlno radical, an alkyl acylamino radical, a py^ldtoyli ^^^.^"iSjS & 
moipholino radical, etc. as a typical thing They are a methyl group, an ethyl group, a propyl group, anl topropyl group, n-boty t Ian 
£oS radical t-butyl, a cyclohexyl radical, a methy lamlno radical, an acetylamino radical, the araJkyl radical shown In the 

'4to0O6VwTth KWaralkyl or nuclear substitution aralkyl) radical in phenazlne. benzyl, a phenylethyl radical and p-alkyl benzyl ) or 
TxaSle?^^ benzyl,£alkoxy benzol (for example, p-rnemoxy benzyl radical) p^ino^lfe gdp- 

S-Si^-mlno) benzyl (for tncarnplc, p-meaylamino benzyl -) p-eetylammo benzyl, p-cyano b ^,^^, b ^>'' r K' T 
huo^^p-fluJSlbenzyl radical, p-chloro benzyl, p-BURoWbenzyl^ Pf^^^^JlS ( J£L? WpP,e ' ' 
5-dimctivlbenSl radical), m-dtalkoxy benzyl (for example. 3and 5-dimcfhoxy l^^^J^ b^(ffiS 
amino) benzyl, ro-screw (trifluoromethyl) benzyl, m-dinitro benzyl, m-difluorobcnzyl ^f^\^ K ^. b ?^S* 1 ^ 
andTSoro benzyl -) There are 3. 4-dlchIoro benzyl, m-dichloro benzyl (for example, 2, 4-dichloro benzyU 3, 
SSSSzyKViodo benzyl, ate. In addition^ carbon atomic number of the alkyl gro "V** 9 ^\ t £%£^\ 
Sart wftto lO^fphenazlne b M pieces, and, as for them, it is needless to say thai you may branch also with the ^^J**** ' 
• ma07lAs tons aimls phenazlne fe the above-mentioned compound, h may be independent or two or more sorts of mixture* b 
asfc ThT sS^wtoScs powder, silica powder, silicone rubber powder, ate.) as the antl-oxidani of an amount. UV s b 
orotfand ^attScCcontoKizrial may be added a little for long-term stabilization when such phenazlnes WiirfHte J 
ffcScS^lonWmatter (a coloring agent, charge of fluorescence) may be carried out as cheek material of membn i |t 

' . SSSfSnong macTomoIeeule conductor ingredients, as an organic syndesis J*^.*-^™^^ P™** 
Pollv3 4-dimethvl ovrrole. The poly thiophene, Polly 3-methylthlophene. Polly 3. 4-dimethytthiophene, Polly p-FENIN, ,1 
£ ly^tnylSn *lS$yl^™sMb Polly m-ph«rylens Polly p-phenyleneoxlde. polish 

ktKinyl cj*oazola S MMIacetylenrConcfueUve rubber and the resin which there are the poly pyridine. Pon (N -methyl yrrole), 
. XPia^s^K^ doptok either a non-doped object or an object, ^ con**. ^ L 
&1 As an organic pyrolysls system Ingredient, conducdve rubber and the resin which there synthetic grapbte, , aeon* Ive 
carbon fiber, pynTyeU poK/imide, pyrolysls polyoxadlazole. pyrolysis pohyolefme, a pyrolysis polyamlde, Vffl™ ) 

a^lvs^oo^nvl chloride, wrolysi/polwinyl alcohol, a pyrolysls epoxy resin, pyrolysis phenol resin, pyrolysls bridge tp hMatton . 
pTy^e^KL^ rpJInZ" polypeptide, etc., and these can use doping either a non-doped object or f| object, 

• and contain these can also be used among macromolecule conductor ingredients. 
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^^.S^tS ^U ^J^^ubJK^S^lKldSess of SS laminated material may chanpT f> 
SLS52f2lth SSSc^fa^X^^i^e" of « macremoiecul. conductor Ingredient tayrxor the thickness of a ni pal 
^^en^rSem'Se phenattoe film, h b good to make it the ^^ °'Sd^of^SS£S 1 1 1 to 
^^onTaWwuoh turn total thickness will Increase according to the count of multistory whan rrmltistory [ of the phenaztae 11 I \1 » 
^ZdZutX^^oLjt care so that thickness of each film may be made thin for the thickness of each phenazine flta , w^bln 
mTlSSf a^OOA and it may become about 200-2000A. In addition, thickness should warn to become homogenerty to the j 

™d£jK ^TeS^idKa^fita whteh laya what was film-toed beforehand (an inflatable fiexlble bag technique, the i« sting- 
up to?eSfflc P sSrn«Sod) may ^tcrnis* in the form planned according to the object, and may cany out etc , ng 

^J^^d V U^ot cX formed all over a laminating side, but may panemize a garbage so ecuvely. , ^ , 

roo^A fond^emS^P™ of foe suueture onhewganlc recsifytosdeviceby this invention is explained. As shown in dr*y ogj.. 
S^m^S^S!^ by a substrate ele£ode 2 formed on the sobrtrate I, foe B^ole^oonddc or 
SerTfoSned or? th! electrode 2, the phenazine film a formed on the glant-roolecule conductor layer 3, and the electrode 5 for ijed on 

foo?££tr SJefectrode 2 prepared on a substrate I, it Is desirable in laboramry tomakeh ^SSTSSSSSSi , [ered 
th* whole surfece of a substrate 1 substantially. A transparent electrode can be formed on the substrates I . suchasa glass plater . 
^SS£SpS£ sES flS by vapo^eposituHg^ld, silver, aluminum an indium, ^^^S l** 
ScN^membrane). Moreover, an electrode 5 can be formed by vapor-depositing gold, silver, copper, aluminum, or nlcke . In 
addition, when wing especially as a monolayer mold, the macromolccule conductor layer 3 can be omitted. 
TOO l7TAlu»ou«h h changes with classes of electrode 2 formed on a substrate I. when using aluminum as one electrode, ae for ft » 
SbSt^a^e^aW»ie rectifying device, It is desirable to make the phenazine film of this bvermon onem dummum 
leSr^de^Sproachcs, sJhes a vacuum d^oshlon method, the applying method, the cast method, and a « J» 

^arnyout foe laSSnTof the macromolccule conductor layer on « first And what is necessary Is Just » cany out vacuum dq > amon 
of the counter electrodes, such as a golden electrode, on it further if needed. mMhft( | ... 

[00 1 81 In using the substrate which, on roe other hand, has the transparent electrod* formed by foe SUPPATALtagJfi mefoed € for 
example, a golden electrode, after carrying out the laminating of the macromolccule conductor layer by an ^f^ 1 ^ 
pSeriaJon methodmon a golden electrode and carrying OUI undoping processus to an el^^^^f^jSSLft fehlL 
|T corrvaSrton it to carry out the laminating of the phenazine film with vacuum deposition etc Furthermore, what is necessai > is just 
to cany out vacuum deposition of the electrodes, such as aluminum. If needed. 

[Function] In the organic rectifying device of this invention, effective rectification Is performed, for example to ^"Ttwfecebk rfcr of 
aglanSnolecute conductor layer and me phenazine film. Furthermore, since rectification was performed *° * 
S film and a metal system Ingredient layer, the component which has the rectification excellent conventionally farmed I pan 

well-known organic rectifying device could be built. , rt 

[SSoy ^le^l-potenfetdirTerence Impression of hard flow, atthc^ ttwsport of** chr^whiA -^P"^ 
bhanm and both layewby electrieaf-potential^fference Impression of the forward direction aceordfag to the elecplo potential f 
which me barrier of a shot key mold w a heterojuncdon mold was formed, and was spontaneously formed to foe interface of e j 
moleculecoEor layeTanddie phenazine film arises to the organic rectifying device of this Invention. In order to oppose ai « 
SntUlSSTa SSnt does not flow but functions as diode. Moreover, by optical exp«ure sepa^M Of a cba^arlso i 
KXce «^tn^p«To7acharge arises to accordance with en electric potential gradient Therefore, by ~^galMdand « 
connecting mol^ external tj between the two electrodes of an organ* rechfying device, a ■ f&eMnrt £ 1 xSS? 
also as a photodiode. You can make fl function also as light emhttog diode using emitting light, m case the charge runhermon oured . 
in by elertricBl-potentiel-difference impression of the forward direction recombtoes with the reverse charge in eulK. 

Example] About the organic rectifying device of this invention, although experimented to a large number, the example of 
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mentation extracted from*, tnslde of rtexpUh,, the -^ffl^tCKS 

^urpnZfch^ 

Si^pSSSSe' ride serve* a* the forward direction occurs. The " of 

H w£te SnSSl WOoS current value of + 1.05mA and 4>.058microA, to, die di n ction 

S5S W?55?5!Si irradiated at this component, the golden electrode ride F^ffJr^SS^SSS^ SnSst ^ 
asedifor^ord. Atmls lime, change of the photocurrcm at the time of changing the wavelength of light to frradiatt \^ measurt 
DZZT^hSe Saph of m. action^pectrun. In which the relation of a light wave Icngth-photocurrent Is shown. From , Otis graAl} 
S^T^lticaU^ure te carried out from a golden electrode side, since [ of the absorption maximum of (-) and PMeT] a 
phmo^rS veluc^ ^minimum by the way, the screen effect by PMeT Is diown, ^ tjl^vt ( 
^etona-ftce of a zolden electrode end a PM»T layer buttha back of a PMeT layer. Moreover, since a pfaotoctirrcnt value served i 
^^^i^SS^.b^mpOon of N4MDP whan en optical exposure <s ^^SS^f^Z^^ ft.* 8 
!^meffidhvMMDP is shown and h turns out that a main activity side is the back of a MMPP layer. Le-, the Interlace CTPMST 
andMMDp! E?addSn, riS 5 monoK'mold component which sandwiched only MMDP ^h* ^Wj^^jdriu r nun, 
carries out rectification and a photo-elettrtc-iranslation operation In a bileyer mold component and this direction, the internee t J 

aluminum and MMDP is also known by functioning as an activity side. ^ - „, A,„^_ ftfll , Li^ 

rftM5linommDle2examote 1 instead of MMDP 3-methyHtKP-m«hoxyben2yl>-5. lO-dihydrophcnnrme 5-methyKhemattei Men 



unnr^chaS^ vohage to these sandwiches eels continuously under dark. 8 current change suniba-h , 

5S1 SownShWcScd marthe same rectification oeeurs. A mctifteation ratio Is the cotnponm wb^ustf 
mmaf, and SlSS ("4v) with 10000 C*4v) and the component using MDNDP In the component using 12000 (»*2v) and 
and it turned out that it has the rectification which was excellent to all. j...^ i_J. 

So261 In example 3 example I, rectification remarkable also In *"* which used other meoromolecuU conductor uigredlentteV 
accept of the PMeT byer. The name and rectification ratio PW of the toyerir^cnt were " fo"^Th« U, th ff 
D^ovnole (rectification ratio 16000), Polly 3, 4-dhnethyI pyrrole (rectification ratio 18000). Port p-phenylcnc (rectification 
BKSS ^toXo(reotlfication ratio 1200). polyacedwlene (mctlflcadon ratio 1000). PoUsh ^^^^^ 
20001 a DOlyvtayl carbazole (rectification ratio 1 000), pyrolysls polyimide (rectification ratio 8000), apyrolysls polyaciyloniti i 
frScaffraK 50^a!ld graphhc (rectification rX*o8o). Moreover ^te.m^ W XSSSSSSSSSS 
Jesuit of an indium (rectification ratio 12000). aluminum magnesium (^^^^^^if^^t^X 
oxide (rectification ratio 4000), antimony-pentachloridc doping tin oxide (rectification ratio 14000), and conductive copper sul 
Rectification ratio 10000) was obtained. 

[S of the Invention) Since the organic rectifying device of this Invention rectified efficiently using 
examnle the interface barrier of a giant-molecule conductor ingredient layer and the phenazine film, the phenazine nun. and a^ 
^^SS^TSS^P^U, [ making the comport which gives f^^^^j^Son wt 
than a weU-known organic rectifying device ). Moreover, since the electron and electron hole which^toch^esepar^on wa 
performed using this barrier, consequently were separated are mutually conveyed to an opposite direction, it functions alsoas 
ootoelectrlc transducer. Furthermore, while the charge poured in by electricri-potentiel^ifference impression moves m accor 
wnh the electric potential gradient of a barrier in the Inside of bulk. It functions also as electro ummeecence devices using 
whh a revoac charge end emitting light. Therefore, it Is sure that the predominance Of the application in the industrial world o 
Invention is a greatest object. 
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PRIOR ART 



[Description of Ac Prior Art) The Schonky barrier mold component which combined p-mold organic semiconductor and the sm 
mexal thin fllm of a work function as an organic rectifying device Is known, and aluminum / metal free phthalooyanioe /combin. 
Ail and aluminum / Polly 3-mcthyllhiophenc / combination of Au is studied. Although this Invention persons developed the org 
bilayer mold optoelectrlc transducer and clarified the result as JP,59-2MS8>A and JP>91269j\ were already shown, they were 
approached by the need Ibr development of a still more effective organic rectifying device. 



{ion of 
lie 



[Translation done.] 



http://wivw4Jpdlopo.gojp/cgi-bin/tran 
Received Sep-22-04 11:11am Froa-+40 911 611342 



To-Carrel la Byrns Bain Page 009 



} 7.09.04 

i ; 
a 



22. SEP. 2004 17:20 



••NOTICES * 



PATENTANW. LOUIS POEHLAU LOHRENTZ 



NR. 3552 S. 9. 



it omco L9 no-c s*i 
caused fty n» w>» ©* 



I .-jhte document has been translated by computer. So the translation may not reflea ihe orijynal precisely. 

thaws ihe word which can not be translated. 
3Jo the drawings, any words are noi translated. 



EFFECT OF THE INVENTION 



tor 
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rEffecT of the Invention] Since Ihe organic rectify!!* device of this invention rectified ^^^ to ^*J^^, m ^ |l 
SaWle, the Interface barrier of a giant-molecule conductor ingredient layer and die phenazine ^^P^f^J™^* 
53 b^tont layer, it became possible { making die component vrhich give, die le^o^on ratio c*» ^"gggjg 
d^^KSwn ornate rectifying* vice]. Moreover, since die eleciron and electron hole ^ "1?^^^!,^^^ 
n^f^3 u^^ft is feejrier eoiu»quently were separated are mutually conveyed to an opposite direction, it function* also as 
SSSte ^S^P^S whSo the chige poured in by electrical-porential-diffcrcncc impression moves w aooorda a * 

with arevOTC charge^ and cntitdng light Therefore, H is sure that the predominance of the application In ihe Industrial world of 3 lis 
invention to a greatest object. 
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TECHNICAL PROBLEM 



rproblcmCs) to be Solved by the Invention] Although this Invendon pewma present *e rectific^aion which Js ttel^ofaPr 
tbS look to *T o^anlc expound which reinforS rectfflcarion efficient* certainly payJngattenhon to to point tatttU I 
^_!TTL™ !TL.*;~ ->w™.* a* ctmrfur^ and. fiubfiefflienttv came to complete composition and ita property, 



Prior £ rt; 



effectiveness, tfcey repeat examination about the structure, and, subsequently came to complete imposition i 
SSl^SdB^ should « eany out it at last this time also ahOUl application. 



low; 

property, anjdl^His 
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MEANS ^ , 

IM^ for soivlng the Problem] this * JjJ- p"^^?^-^ 

component which has the componcmu. wh.ch £< e ^^.^^^ condi 

,ub4urion erafcyl)-S, the io-dthydrophenj^nc fibn (n fa hereafter wIW *^?^^ttctorS said here fa 1 1 „ 

ingredient layer, or the metal system Ingredient 8 ! 

which consists of at least one macrwmolecule conductor Ingredient chosen from the group wnion «bhw L^ s r*Z« *f u£„ i, • 
»«Sm^™S«t^ ^rennic nyrolysis system Ingredient, and a carbon system ingredient, and a metal system ingredient layer b a 

chosen from the group which consists of a metal, an alloy, a metall c ox.de, 

^fa£la«M 1 
«SSSK <KK*toB They are a methyl group, an ethyl group, a propyl group, an icopropyl group, n-butyl in 
l^radSS!^ "cycThe^l JU I mcihylSo^el. n aectylaroino radical, the araDcyl radical shown In the 

lS With KWarafcyl or nuclear substitution aralkyl) radical in phenarine, benzyl a phcnylethyl radical and p-alkyl benzyl ( E k ■ 

Td^dSSo' SSsSSt^dSSS benzyl. m-dfcWoro benzyl (for example. 2, 4-dichloro benzyl, 3 . 5-dfahtore b , kft 

ml^mn^™K-<U^ In addlttaMte carbon atomic number of the alkyl group of the eralkyl radical combi ^ at 

2b2^S iWpoenaSb MplC KSS b— . * * » tb*>™ may branch also ^* e ^^**H L , t 

Son As lonfas^^enarine fa u^above-mendoned compound, h may be Independent or two or more sorts of mixture » k Relent 
L^M bS? SKa powder, silica powder, silicone rubber powder, etc,) as the ami-oxidant of an amount, UVwa |lbzer- 
lXTK S 3SEy be added a Utde for long-term stabilization when such phenazines i are asftefi Pr «» 
S£>f^7^<^ill8 agent, charge of fluorescence) may be earned out as chee* material of membra I [us 

JoSSSK-ong macromolecule conductor ingredients, as an organk symhesfa g^^^^W^V * SdST** 1 1 
PoSv 3 4-dmfemyl pyrrole. The poly thiophene, Polly 3-memylmiophene, Polly 3. 4-dunedrylthiophene, Polly P™*JN» 
^myl^PoTp^fi^ r,»lfl£My m Wiene, Po* p^lenejoxlde. pJ™^^»B 
a^h^Samle/u^lydii^lene, Conductive rubber and the resin which there arethepoly PVy^. (N-rncthy 
JfyfSU etTS^can^doplng either a non-doped object or an ^^^J^S^SS^m 
totiON As an organic pyrolysls system Ingredient, conductive rubber and the resin which there are synthetic fJ*P^.^:j— r; 
carbon fib ™ S^i^lyta£^!yTu^lyoxadlazoIc. pyrolysls poryoleflne, a pyroNsis PolyamWe, *J^^£$£Z 3 
7^*$f3v\ fiSS, ^rSSsfa -polyvinyl aleoholai pyrolysb cpw resin, pyroryafa phenol ^Fgg^g^fl 
potW^ pyrolysb polyboc£enurate, a pyrolysls polypeptide. et0.anddiesc can use doping crther a non-doped object or 

and contain these can also be used among macroroolecule conductor mgrealents. .. . 

fMlS^^m^stem ingredient, conductive rubber end the resin which there are graphto. glass carbon, tonaca black, 
Stc^^S ^enSTpUrolcuro pitch carbide, coal-tar pitch carbide, e£ and*e« can use doping either a n« 
oW«ct or an obiect. and contain these can also be used among gjant-molecule conductor ingredients. 
[ffi]^TrSaT^^g«S-^S (for examptelold, silver, platinum, palladium, and mekel - Alumto^an ta 
nwwiun^iumVsHic^ alloys (for example, a paUadhim alloy and an alummum altoy -X ™* atazteonlum 

SSoy%l^eshnnelloy, a tin alloy, an Indium alloy, a regwus metal a metallic 1 
S5m oxide, and siUcon oxide -) What made the lattice defect from oxIdUzaUondtanium. the to «udc^^cc^wtidi 
Conner anttew oxide, a zirconium dioxide, etc. by the dopant, and gave cimdutalvtiy. Conduedve rubber and the nato 
are^^iciSrCforcxam^ thing which made me latttVdefect from an Iron sufflde. a cobah sulfide, a nickclsulfide, 
^^J^tTcSSStvi^Z alloy oxide (the oxide of the abov-menttoned alloy or mixture of the above-mem* 

metallic oxida), etc.. and contain these can also be used. , L111 ^ ljll . riT i.™ _h - 

5oK2] The phenazine film said to this Invention fa prepared between a maoiomoleoule conductor fag«»e«^ and a 
Suotor ingredient layer or in between a macromolecule conductor ingredient layer and metal system uogredtent layers or 
m^^tenttaSSent Uyer and a metal system ingredient layer. Although one l^netmg of one 
d?e^*£gjn order to strengthen offectiveoess further. It Is desirable to make rt thej^dition of 
conduc^mgredtent layer, thepbennzine film, a giant-molecule conductor Ingredient layer, the Phra^^.^^y", 
mgreSm Sy^ S at^doublc layer or muWIayerltruciure. In this case, the macromolecule conductor ingredient layer andjt 
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arbtaarfon with tbc mickness of a '"P*^*^*^^^ U ^^^^L h xhictocss of 20O-50OOA by tbc monolayer. 5 

. I, adon»d as »n approach of making ibe phroaxinc film of Ala invention fotroja* . , i,. > 

C2) solution (mo east method being «clu< * & 

iS S 6Ta!S SJlktrod. 2 prepared on a substrate 1 , It is desirable in laboratory to jnato it the transparent electrode -hichco, jered 
fh.!vhoU ZtoL ofa^ubsoatel substantially. A transparent electrode can be formed on the substrates 1, suchaaa goes plate, t 

,^To7e film! bTvwr^positing ^W, silver, aluminum, an hldlum. Indium tin oxide (ITO film), endt^un 

""addition, when using especially as a monolayer mold, the macromolecule conductor layer 3 canoe omineo. 
S^hhough it chants with classes ofelectrode 2 formed on a substrate 1, when using aluminum - one electa**, n tan 
ftbHcirion sequence of a organic rectifying device, h b desirable to make foe phena^ film of tbk inventiw on « al^tnur | 
electrode by^Jproaches, suchas a vacuum deposition method, the applying method, the cost mefood, and a spin >* « W 

cSryoS foe leminafo? of the nrncromolecuJa^onductor layer on It first. And What Is necessary is jus* to carry out vacuum deric stfion 

ofthe counter electrodes, such as a golden electrode, on it further if needed. «,,„,„*-.,,,_. — i ■ J.: i^. 

foilSl^toefoe^^ate whichfon the other band, ha. the transparent electrode formed by the SUPPATALta£ method cfc L for 
Sample! afgK elK^ aflcr«rryin fi out tbc leminating of the macromolecule conductor layer by an ele^lyta ortdatfo 
SSzatton method^on a golden electrode and carrying out undoplng proceeemg to « * 
W convenient on it to cany out the laminating of foe phenazfae film with vacuum deposition etc. Furthermore, what is necessary 
to cany out vacuum deposition of the electrodes, such as aluminum, if needed. 
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OPERATION 



rrtmcilonl In (he oceanic rectifying device of this invention, effective rectification Is performed, Jbr example ^ the U*-^. bat r to- of 
E» m X^orl^crand the phcnarinc film. Furthermore, since rectification was perftomed also mdMtaer^of to 
pbetSSS an^metal system lnsxedi^Urycr. the component which has the rectification excellent conventionally firmer 1 1 n « 

SarS aid bom layeral* electrfca^pota^^ Impression of the forward direction eccordl^to the alecu^potimttol 

wKtobwrier of a shot key moklor a heterojunction mold was formed, and was spontaneously formed mthcnrter&ce of a] 
rolecm?condu^ layVend the phenname film arise, to the organto rectify uig device of this mveodtm. to order to oppose on . 
SSdal SS« 2Sn?does not flow but functions as dtod?Moreover, by optical ex posure, sep awtos , of n charge erbe. i| 
HueXeandD^nofac^ ' 
connecting tooSly externally between me two electrodes of en organic n^frlngdevHfl jt pb*°""ff 
^fo, as^otodiode. You can make tt function also as light emfttmn diode using emitting light, m case the charge finthennore , 
in by elecuical-potentlalwafrerence Impression Of foe forward direction rccombinca with the reveree charge in bulk. 
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EXAMPLE 



[Example] About the organic rectifying device of this Invention, although experimented m a largo number, the example of 
representation extracted from the inside of it explains the manufacture approach and its engine performance. In addition, thiai a Mention 
of it not befog what limits only to the following examples and is interpreted is natural, and Its thing which donot deviate^nj i be ^ 
meaning and pneuma of this invention and for which h restricts, and an embodiment can be changed and carried out to aibttrafi to is 

rao^] an example 1 - first, the golden electrode was vapor-deposhed by the spatter on the glass substrate, and Polly 3- ^ I _ 
methylthiophene (it Is hereafter called PMeT for short) was produced by the electrolytic oxidation polymerization on rtSubs£ bendy, 
after carrying out undoptag processing of this PMeT film at an electrical machinery chemistry target, the laminating of5-met v fl-;10-(p- 
methylbenzylVS and the 10-dihydrophenazine film (ft calls for short Following MMDP) wee earned out with the vacuum dep o Mion 
method, the last - a it top - aluminum - vacuum deposition - carrying out - Au/PMeT/MMDP/ahiminum - the sandwiches < jel of 

structure was manufactured. ! 

[0023] It impressed changing direct-current applied voltage to this sandwiches eel continuously under dark, and the currents > tase 
curve was investigated Drawin g 2 end drawing 3 are graphs which show the current change at the time of changing direct-cu 1 pril 
applied voltage continuously. Consequently, it was cheeked that the stable rectification from which the time of impressing a 1 * [ward 
electrical potential difference to a golden electrode side serves as the forward direction occurs. The ourrent value when the cu n (ant 
value when impressing the electrical potential difference of -r4V to a golden electrode impresses the electrical potential differ » ice of 
414.0mA and -4V was the rectification ratio 120000 in -0.1 17mteroA (reteT to teing 2 ). Moreover, in die applied voltage > **2V, 
it was the rectification ratio 18000 in the current value of +1 ,05mA and -O.038micmA. respectively ( refer to ffigwjgg 3 ), ' 
[0024] Next, when light was irradiated at this component, the golden electrode side produced phOToelectromotfvc force in the « section 
used as forward. At this time, change of the photocurrent at the time of changing the wavelength of light to irradiate was mea P fc& 
Drawing 4 Is the graph of die action spectrum in which the relation of a light wave length-pbotocurrent is shown. From this g tab, 
when an optical exposure b carried out from a golden electrode side, since [ of the absorption maximum of (-) and PMeT ] a | * 
photocurrent value serves as the minimum by the way, tho screen effect by PMeT b shown, and it turns out that an activity silfisnot 
the intetfaee of a golden electrode and a PMeT layer but the back of a PMeT layer. Moreover, since a photocurrent vahie sen i } as the 
maximum (O) and near the skirt of absorption of MMDP when an optical exposure Is carried out from an aluminum electro* fide, the 
screen effect by MMDP is shown, and it turns out that a main activity side Is the back of a MMDP layer, lc, die interface off jtfcT 
and MMDP. In addition, since die monolayer mold component which sandwiched only MMDP With a golden electrode and a I tainum 
carries out rectification and a photc^ectri(MransIation operation in abilayermold component and this direction, die interfac > of 
aluminum and MMDP b also known by functioning as an activity side. - . ^ , «. ^. , - a L » - 

[0023] in example 2 example 1 instead of MMDP 5-rnethyl-10^)^ethoxybenayl)>5 f 10-dihydrophenazine S-melfryl^ereai u r called 
MMODP for short) 10-(P-cyano benzyl>3, lOKiihydrophenaxine The same sandwiches eel was manufactured using(it being i reafter 
• called MCDP for short) or 5-methyMO-(m-dinliro benzyl>5, and lOstOrydrophenazine (it b hereafter called MDNDP tor ah m t): When 
impressed changing direct-current applied voltage to these sandwiches eels continuously under dark, a current change simita 1 p , 
draw Ing 2 was shown, and it was checked that die same rectification occurs. A rectification ratio Is the component which use I 
MMODP, end is 1200 ("4v) with 10000 (♦*4v) and the component using MDNDP In the component using 12000 (*+2v) at c IMCDP, 
and it turned out that h has die rectification which was excellent in alL 

[0026] In example 3 example 1, rectification remarkable also in **** which used other macromolecule conductor ingredient 
accepted instead of the PMeT layer. The name and rectification ratio (**2V) of die layer ingredient were as follows. That is, f 
pofypycrole (rectification ratio 16000), Polly 3, dimethyl pyrrole OeUific erion ratio 18000), Pori p-phenylene (rectifioarion i 
15000), the poly thiophene (rectification ratio 1200), poryacethylene Rectification ratio 1000). polish anon cctykno (rectifier* 
2000), a polyvinyl carbazole (rectification ratio 1000), pyrolysis polyimlde (rectiflcarion ratio 8000), a pyrprysb polyacrylo 
(rectification ratio 5000), and graphite (rectification ratio 6000). Moreover, when a metal system Ingredient was used similar^ , die 
result of an indium (rectification ratio 12000), aluminum magnesium (rectification ratio 15000), a zinc chloride doping aiumb um 
oxide (rectification ratio 4000), antimony-p^ntechloride doping tin oxide (rectification ratio 14000), and conductive copper spjjfide 
(rectification ratio 10000) was obtained. 
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DESCRIPTION OF DRAWINGS 



1 of the organlo rectifying < eyice 



[Brief Description of die Drawings] 

f Drawin g 1] It is the sectional view showing one example of the organic rectifying device of this Invention. 
[Dtawing 2] It is the graph which shows the current-voltage characteristic of the organic rectifying device of this Invention. 
[Draw ing 31 It is the graph which shows the current-voltage characterisrio of the organic rectifying device of this invention. 
{ Drawing 41 It Is the graph which shows the absorption spectrum of the photocurrent action spectrum r " 9 
of this invention, PMeT, and MMDP. 
{Description of Notations] 

1 Substrate 

2 Electrode 

3 Mecromolecule Conductor Layer 

4 Phcnazinc Finn 
3 Electrode 
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[Drawing 4] 
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